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i Overview of Microturbines

= Direct Fire Combustion
Aeroderivative
High Speed
Additional Components
*Compressors
*Fuel Conditioning
* Inverters
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Direct Fire Combustion
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Direct Fire Combustion
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‘L Direct fire Combustion

Patented Recuperator
. m Critical vo lhagh efficiency
44 - B Designed for SO,000-hr hife

Patented Combustor

m Dy low INOCk

B Easily meets stringent
envircnmental regulatons

Proven Generator Technology

B ‘Well-understood by utilities

m Same technology used by uvalines o
power the orid

Integrated Heat Recovery ———
m Controllable output level
m Small footprint

Fuel-Gas Booster
m ong-life design
m Fullyv integrated
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Direct fire Combustion
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* Direct Fire Combustion
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Direct Fire Combustion
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i Steam Turbines

= Standard for power generation
= Wide Choice of fuels

= Waste Heat Recovery

= Combined Heat and Power
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i Steam Turbines

Figure 2 — Impulse Turbine

Pressure

Pressure variation through nozzle and rotor

Figure 3 — Reaction Turbine

MNozzle

Pressure

Pressure variation through nozzle and rotor

4/14/2004 BioEnergy Corporation

10



Steam Turbines

Steam Turbine

Advantages

Disadvantages

» Mature, proven technology

»5Small steam turbines < 1
MW, offer only limited

efficiencies

» Broad power range

available

» Low efficiency at partial load

# For large installations: high
efficiencies can be
obtained by high steam
temperatures and

pressures

» High specific invesiment

costs for small turbines

» Separation between
combustion and power
generation enables the use

of ash containing fuels

» For biomass application:
limited super heater
temperature because of risk

of high temperature corrosion
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‘L Steam Turbines

= Ingersol-Rand (Dresser-Rand)

= Coppus/Murray

s TurboSteam

BP Series
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i Steam Turbines

4/14/2004 BioEnergy Corporation

13



* Steam Turbines
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* Steam Turbines

NESTCO =17
HORIZONTAL SINGLE-STAGE TURBINE.. Built to Last .. Built for Efficiency... Built for Today's Market Place.
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* Indicates features which are “Uniquely KESTCO™

4/14/2004 BioEnergy Corporation 15



lomass Steam Generation

T

Flue
Stack
Exhaust

Firebox
Burns
Chips

Stoker
Auger
Low
Medium
High

Metering Auger
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BioEnergy Plant™

BioEnergy Corporation
1420 Eighteenth Street, Denver, Colorado 80202
Phone 303.298.7241 Fax 303.298.7242
www.bioenegerycorporation.com

Heat is Produced

Community
Center
supplied with
Heat & Power

Chips

Delivered to
Meter Box

© Copyright 2003, BioEnergy Corporation . All rights reserved

Boiler

Steam Produced

Forest

Service

Thinning

Projects

Micro turbine Supply

Trees

Electricity Generated

Wood Chips Supplied

Chips Transported by Conveyor Belt by Forest Service
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Biomass Steam Generation
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i Biomass Combined Heat & Power
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i BioEnergy Corporation
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THANK YOU

Sev Bonnie, Vice President
1420 18t St.
Denver, Colorado 80202-1208
Tel: 303-298-7241
Fax: 303-298-7242
www.bioenergycorporation.com
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